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ment surface (7) are provided on both sides of a body portion 
(2) of a tool (1). On one side of a holding portion (1 1) on which 
the tool (1) for exchange is placed and held, there is provided a 
first engagement member (13) having a first engagement pro- 
jection piece (12) that is opposite an engagement surface, or 
one of the engagement surfaces (7), of one (5a) of the step por- 
tions (5a, 5b) and whose end surface (12a) is in contact with 
the constraining surface (6). On the other side of the holding 
portion (11), there is provided a second engagement member 
(15) having a second engagement projection piece (14). An in- 
termediate portion of the second engagement projection piece 
(14) is opposite an engagement surface, or the other of the en- 
gagement surfaces (7), of the other (5b) of the step portions, 
and end surfaces (14a) at both sides of the second engagement 
projection piece are in contact with an outer peripheral por- 
tion of the body portion (2) at positions on both sides of the 
step portion (5b). The first and second engagement members 
(13, 15) are moved between positions of engagement and dis- 
engagement with respect to the step portions (5a, 5b). 

(57) MM: (1) (D*f*gji ( 2 ) W«lC SB 

tttttUB (6) &*v&fli«B (7) t&m-tzmm 
(i) «sniT«tt'r«ftttffi (id a>-<Hic % 

-?5<D&$t (5 a) (Dm^m (7) fC^fSj L^Ojffiffi 

(12a) #mmm (e) (cag-r^si <d%^^ 
(12) zm-tzwi i <om$&tt d3) zmits « 

#3* (1 1) (Offifljf^ *Rtl«*A<tta0>R«B (5 b) 

(om^m (7) iz*ifaLt\-omm&G>mm d4a) 

£•££5 (5b) <°ra*tt«-c*f*tt (2) ow® 
«rcatt-r«tt2o>ft*&* (14) 2 a 

3, 15) ^ B5!E®$P (5a. 5 b) \Z*f? 



WO 2004/054761 Al I lllil IlillHI II Ifflll Iflll Hill Hfll |«| 1 1| ||| ||||| |||H ||||| 1H|| ||||| |||| IHIIH |||| 



(81) t%&mm\*i): CN.KR.US. 2 £^=1 - K&tfteOTBSfllCO I*. S«5gff5^^ 



WO 2004/054761 



PCT/JP2003/015568 



m m m 

#1^ 2 0 0 1 - 1 9 1 2 8 8^&*fcIB*3ftT^Sfe<z>*-f!|fc bTs 

**©C©«©y-/PSE|fc|t«©-«* s DBS; ®9^#^bT^0J 
* KH (09#I) fccfcDffl;&£;h,*JB*M*4 3 **f * i: i: * fc T « 



WO 2004/054761 



PCT/JP2003/015568 



2 

lillt^t 3&£fSB 5 l#tttt&ft N £©{£gfgB5 lfcf^fflaJ4 

4*®L®TZttbK:y-)],4 1 ©&©&& § -r s tft^Ggffi 5 2 

£*K {£&gB5 1 Oli»fc^ffibfc#^4 5 £±#fr *>^-£-T3^ 

SB5 1 ©£^fc»#©ifi±fc^* h*H$fil^S)L, ^©gB#©^-£S|5 
U 5 3 &aBSI4fctt fc: y I^H^TPI^t, lcffl 

BP 4 4 &«-£Dn8P 5 2 ft £ ifcilr JR^ b T 4 2 5 U«t 

4 3 £}E*#£-£ S 5 3 ^IStticSi^tfetN 's y K H £ 

Stl^^Ttts *© 4 1 ©##:g|5 4 2 © P5 fflij * s£ < ffik-frM ft 4 

5 1 {C^l75y-;i/ 4 1 ©ffig&#>£^ 1 §j-GDgP 5 2 iC*f 



WO 2004/054761 



PCT/JP2003/015568 



3 

<5 o 

3g^©!l§^ 

vMum^mm-r %m i (DfaismxitmTzm i ©^sw^tt, & 
^ ai & it s t © n t- ® m * * § ^ ib ^ is £ m 1 ± fe & © t & « . 

iloi^/to«J:I|J®J:0MjSt ft 2 ®tt*ftM-a>nfftt 

©*s® ^^^^©is^Miiy©^^^^©-^©^^^©^ 3 tix*K£ti 



WO 2004/054761 



PCT/JP2003/015568 



4 

GLWtomT'&M&ttiziim-rz&mjsj \*t, mi tm2(Dm^^u 

mt^Mx., mi (Dm&^tt(Dftm^m<Dttmi]*m 2 (om^^ucDn 
m^monmti & ^ < m^^ntz%<Dh-r^ mi ©^asM 

it % ft a ^ t # *?? § -s o 

S it * m $J m £ ^ (D T SSI 6, g # IrI ^ # k |q] tf» ^ tK ¥ & ^- @ ^ § 3f 



WO 2004/054761 



PCT/JP2003/015568 



5 

msi±, m 4 © v - v&mmmmx$> \> N 

mite, m 4 ©VE-W^^»fMElTfe t> ^ 

©JiM5a, 5b^tt^M8a, 8 b £ tlX V^ 3 0 

3iK^E» 1 6#ff$j&£*i N ^#:g|5 2 1 l©±®t:rigg 

5 a(Dffi&m 7 fc^ffRl b^o^® 1 2 a ^li® 6fcM^-r£lgl© 

^^^m-i 2 zmrzm 1 ®^^gp# 1 3^ig{te>n, 1 i©f& 

4 a#|£g& 5 b ©IPa{g!|#[gT-##;gfl 2 ©^MISHz: 2 ©^-^^ 

#i4£#<rai£2 ©^g^ i 5 aujftjt &nr^* 0 £*ie> m 1 tm 



WO 2004/054761 



PCT/JP2003/015568 



6 

£© «fc -5 fcfcfftfc «fc*itt H 1 2 M(|iJ Ic K H L 

^«Hfc**&^*iiiaia!iB*ar«r**HAJ & < N lagoon >^ 

1 2©^® 1 2 afc«MW5 a.(DMmm6 t(Dm&&A£ s i2©i^ 
ttl 4©MiUgP©«® 1 4 a 2 £D££gB 5 b © J3a$l ®^M3B £ © 

J&WM2(Dm&1$tt 1 3, 1 5§i^I{c^i^t, *V>T?^y HH 

^ ^* 3 * i&&ft2 0tt*tt#i 3, i 

5 ^ y h*H^±#^tKJ:f^-^j| 

ftT^*fc» N ✓sy h'H^^-;i/ l ©e±fcr>f&m&#>Lfcm 



WO 2004/054761 



PCT/JP2003/015568 



ai o uter**^ ^»©5/-^ 1 fc&jft-arffe tunas*, 

1 l©±lB*=ttN *#*fi!fca[aiBB!*H-Ty-^l©fpfflfl|J4ft 
&2 ^^©±®±lC«gbTft^-r^ <t5kW^nt^5o 

* i i 3 i i izmmMmz*itz&<&ft i s jcs* 

***t*kk*fcjh»U >4f l 9 a, 1 9bfctBS^fe.J-7|f 
2 0 fct^S§S{:$jt^nfc^®fii2 la, 2 1 bo-iifcjh 

fefcb 1 3 aCtl^I^^^ JB2 ©ft^ftft 15*. Hi; < ft&ft 
1 1 £Jt*fea3*ifciK*ft 1 8 fc^^^ttT±fe y >^ 1 9 a, 19 

H 2 2 a, 2 2b®«C±^ l ;i 5 a fc T**SH£* *IT V* * . C 
(#Hfr#Y 21a. 21b, 22a, 22b 

fc^ i4fc^tj;afc, ftttttl l©^^^fqj©-{g!|{3 2 la, 2 2a 
^ ffeft£ 2 1b, 2 2 btfcoMfcjtMfMWfcttTffifcSftT^*. 

* LT> 2 1a, 2 1 b©flsi«fc:@5£Lfc 'J>^23i:'J-7 

* i om^ftitt i 3 s^s^^f^^ffiafcisntTjgfsbf^^-r & * a fc 

f»«2 2a, 22bO-«|;^tfc'J>^ 
2 5 >;^T#^2 0 k©Bfc»2©flEgrttfa2 6#*§8**i, El 5 fc 
StJ: ^^ *2©ft^aj#l 5 ft*»Twrft*ffi«fcflttT*»tt 
#-T§ ct a fci^^tit^^o IB 1 ©fiEj»«ia 2 4 ©«fc5£ftfcJu & 2 



WO 2004/054761 



PCT/JP2003/015568 



8 

1 1 13, 15 (DM^^m<Drp^i&:nx^ m 6 ic 

^fctdfc, SSlOff^tfttl 3 £Jft2®*£ffitt l 5 fc^*i^fri#lir 
P-^27a,27 b#ffi»aft s fro±tf fccft&fl^n--* 2 7 a, 
2 7b£ffi<£qTIB%nittt<z)«ftS2 9^AK^n^«I^M2 8 a, 2 8 
b*sgB^$tls Ch&«f|!i2 8a % 28b|±^i^t5J:, 
29liti^D-727a, 2 7b##£ES*l, ilti20i^M 
13, 15ASlUi20ffl«fe2 4, 2 6 ©tt#* fc JrC b T lift 
fii3#S&-T§ cfc 5 tf^^tLtt^o ^f^#2 8 a, 2 8 b&, 3££^ 
5** b 1 7 2: fcfefc^ojtfcttfcetfcsftfcfl^ 0 £T 

±TfcgH&g£fc:3£f#£;h,s o 3i£ gj ^ |g 3 1 (i4#I) fcT±Tffi 

W±©fl*j$fc: J:titi, H 1 (Dfc&Utt 1 3{:t^-;n CD*#:gp 2 © 
2 8 a, 2 8b ft*ftfttt£*££ tX s * 1 <Z)ffi£tt# 1 3 fc* 2 © 

m±©^*5 t)*»egic y-;w©*#&ffl<Wfcitf®L 



WO 2004/054761 



9 



PCT/JP2003/015568 



WO 2004/054761 



PCT/JP2003/015568 



10 



1. y-JU (1) CDKfcU (2) W«fc x fc«2ffflfc*nau, 
*oSVMc¥fir-r«aitft»«BI (6) t?<DT^frt>m*foK*^® 
*3*¥fc**lB (7) fc****tfiliL*tt©«« (5 a, 5b)§ 

(i) lilbtittsm (li) v-M 
(5 a) Oft^H (7) fc^flqJL^^S^® (12 a) * 

attia (6) fcSit^ioi^M- (i2) 

#(13) tRfr, BufB^^gP (11) ©flfe«fc N iflHttj&iflfe^eDsaj 
(5b) officii (7) {c^[6ib^-oMfi|g|5cD^@ (14a) #tuf3|£ 
* (5b) OHflttft-?*** (2) ©^JaaJfcMjJg-rsft^©*-^ 
#(14) **f**2©«^**r (15) *«tt N ffBii i:^ 2 CD 
(13. 15) ^tfrfB^gP (5 a, 5 b) Ctt^Mli: 



2. BUl3^«j^^{i, HUB* 1 tm 2 ©^^gp# ( l 3, 15) 
(21a,21b,22a,22b)t ttGft 1 ^£§2©&-£gfl# ( 1 

3, 15) * j e4 v i*4 v i«i^{siBfci^w-*c^»^»'rs^f»^a (24, 

2 6) i: s buHB^I &«2<Z)ff£ffitt (13, 15) fcKfcj- & 
n-9 (2 7a, 2 7b) (2 9) ^ s t«f34«# 

(2 9) ©#gft^ (3 1) fc*<»A N tuf3H 1 (Dffii^gfrU (1 3) © 

(2 4) ttia* 2 d5) (Dttm^m 

(2 6) ©ft**J:&***<«^ufcc:h*»«fcrail*©|8HJi 
1 ^fcfB*&©y— ;i/£f&^g 0 



WO 2004/054761 



PCT/JP2003/015568 



11 

3 . W>mMtfiV&PJM(D*itffi ( 2 ) <D±ffiiZ^y \t (H) tJ - 

O) zmv, TMizitm® (4) *®vtzm=?i$&mmmm 

fc&lfzy-)], (l) TfeoT, fufB*#:gfl (2) ©MM^s 

5 ^atfiifrs****^® (7) tzm-tzmwiL^ttcDm® ( 5a , 

5b) *mTZ>W>K (8a, 8b) IRtffcct^tJit*^. 



WO 2004/054761 



1/4 



PCT/JP2003/015568 



m i 




n 4 16 



WO 2004/054761 



PCT/JP2003/015568 



2/4 




WO 2004/054761 



PCT/JP2003/015568 



3/4 



1 




WO 2004/054761 



PCT/JP2003/015568 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/15568 



A- CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 B25J15/04, H05K13/04 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED — 



Minimum docnmcaMfcm searched (classification system followed by classification symbols) 
Int. CI B23Q3/157, B25J15/04, H05K13/04 



[ nunimum ^^^^^ ^^^ in ^ fieMs ~^ 

T . . . 1. . 10 1922-1996 Jitsuyo Shinan Toroku Koho • lQQ6-9nn/i 

Kokax Jxtsuyo Shinan Kbho 1971-2004 TorokJ Jitsuyo ShSS So 



Electron* data base consulted during the international search (n ^ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



I Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



5^£f ilm ° £ s P eci fication and drawings annexed 

No llss^^on^ J ^ anese utility Model Application 
wo. J.8357/1990 (Laid-open No. 109784/1991) 
(Yamagata Casio Co., Ltd.), 
11 November, 1991 (11.11.91), 
Pages 5 to 6, 11 to 15; Figs. 5 to 8 
(Family: none) 

Microfilm of the specification and drawings annexed 

No i e i0 r 48 q 3 U /lQ t 7Q O fT ,J ^ aneSe Utillt y Mod el Application 

no. 110483/1979 (Laid-open No. 28894/1981) 

(Nachi-Fujikoshi Corp.), 

13 August, 1981 (13.08.81), 

Pages 5 to 6, 9 to 10; Figs. 3 to 5 

(Family: none) 



[X] Further documents are listed in the continuation of Box C. Q See patent family annex. 



Relevant to claim No. 



* n Special categories of cited documents; 

"AT document defining the general state of the art which is not 

M w considered to be of particular relevance 

E date 61 dOCUment but P ub,ished on or after the international filing 

V document wWch may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



^ later document published after the international filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
X document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents such 

« *.» c / >mblnatI0n bcin S obvious to a person skilled in the art 

& document member of the same patent family 



Date of the actual completion of the international search 
09 March, 2004 (09.03.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 

Form PCT7ISA/210 (second sheet) (July 1998) 



Date of mailing of the international search report 
23 March, 2004 (23.03.04) 



Authorized officer 
Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/15568 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2000-24975 A (Director General, Agency of 
Industrial Science and Technology) , 
25 January, 2000 (25.01.00), 
Par. Nos. [0017] to [0019] ; Figs. 2 to 6 
(Family: none) 

Microfilm of the specification and drawings annexed 
to the request of Japanese Utility Model Application 
No. 7648/1988 (Laid-open No. 113399/1989) 
(The Japan Steel Works, Ltd.), 
31 July, 1989 (31.07.89), 
Full text; all drawings 
(Family: none) 



1-3 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/15568 



Box I Observations where certain claims were found unsearchable (Co ntinuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following 

1- Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



I 2. Q Claims Nos.: 

it e a nMh^ e r Clate f * C . intc 7 iation lu al a PPl ic ^on that do not comply with the prescribed requirements to such an 

extent that no meaningful international search can be carried out, specifically: 



3. □ Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box H Observations where unity of invention fa lacking (Co ntinuation of item 3 of first sheet) 
I This International Searching Authority found multiple inventions in this international application, as follows: 

-JS.* te . chn i ca l feature of Claims 1 and 2 is a construction of a device fox 
nnTho^v? I U nothin 3. is mentioned for what kind of tool is the device. 

* 1' I 6 technical Mature of Claim 3 is a construction of a 
tool itself an an electronic component-mounting.device, andnothing is mentioned 
Tci^ iVTi ^^v^k" 3 dedicated tOQl —d with a tool e^hange Svace 
to extra shier) °* suitable for use with the device, (continued 

1. [X] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 



claims. 

2. □ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not 
of any additional fee. 



invite payment 



3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. □ No required additional search fees were timely paid by the applicant Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos. : 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest 
P*1 No Protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/15568 



Continuation of Box No, II of continuation of first sheet (1) 

As a consequence, there is no relationship between the feature of 
Claims 1 and 2 and that of Claim 3. Since there is no common feature 
that can be considered as a special technical feature in the meaning 
of PCT Rule 13. 2 , second sentence, no technical relationship within the 
meaning of PCT Rule 13 between the different inventions can be seen 

Therefore, it is apparent that Claim 1-3 do not satisfy the requirement 
of unity of invention. 



m^mm^ pct/j po 3/1 5 5 6 8 



a. &m<Dm-fz&$?(D£m (mm&wf&m ( 1 p o ) 

Int. C 1 7 

B25J15/04, H05K13/04 



ft -oizwuam (mn®wf&m < 1 pcTT 



Int. C 1 7 

B23Q3/157, B25J15/04, H05K13/04' 



B*|S3*JI1*?$£4R 1 9 22-1 996? 

a*m&fflmm%im&m 1971-2004? 

B*B^*f^S®^ 1996-200 4? 

R*m3tmmmmm£m 1994-2004? 



Y 
A 



B *H^ffl«r*»»Hi«2-18357# ( B *B9Ul»r&SflUJUR&n3 
-109784^-) ©If(ci# Lfeniift9Hiii^^il$ bfc-^ 
(m^^^#^fc) 1991.11.11, Sg5-6H, Jgl 

1-1BJC. J&5-8EI 



1, 3 
2 



B #B^ffl£r3feS»fflIg54-110483-S- ( B ^HH^ff^^tWI 
W56-28894-80 Lfc WflWRtfBffi ©ftig&igj^ Lfc 

-^f^n^^A 0t3^£*±*-j&8) 1981.08.13, H5-6H, &9-1 

ok, ^3-50 (7 7 >; y — T^b) 



r&j la— y<T > h -y t s y — AS* 



0 9. 0 3. 2 0 0 4 



8£$a«©3S3SlB 



23. 3. 2004 



B*H#fF^= (ISA/J P) 
100-8915 



WWWt (ISISOfcSJfi&M) 



3 C 



9 6 17 



03-3581-1101 rt*§l 3324 



«SPCT/ISA/2 10 «2^<-i?) (1 9 9 8?7^) 



•J 



mmmm&-f§r pct/j po 3/1 5 5 6 8 



c 



Y 



JP 2000-24975 A 2000. 01. 25, [0017] - [0 

019] , ®2-6 (^r^y-^L) 



B #H^ffl£rlt^ttJIi63-7648-S§- 
1-113399-^-) tf>«*kl8sttLfc§J!*ffl 
-< ? ez ^ ^ (#c5£#:j±B 
(77 5!J^£L) 



( B *ffl^^^tHfg^Ml 
1989.07.31, £® 



3 



1-3 



««PCT/ISA/2 10 (1 9 9 8^7^) 



mm&m& \mixtmm** pct/j po 3/1 5 5 6 8 



2. □ !f#co$£B 



m 1 , 2 w*mkmt<Dwm 3 P C t&bii?? % 9SSf 




4 - D ^fSl^iSS^SSSSf!?^^^-^ 



iSPCT/ISA/2 10 (1 9 9 8^7^) 



